Abstract. "Water fountains" (WF) are post-AGB stars characterized by very fast and often bipolar jets in the water maser line at 22 GHz. We conducted a survey of the CO and 13 CO line emission using the IRAM 30m radio telescope of all the sources visible from the observatory. Over a total of 10 WFs observed, we identified CO and 13 CO associated to IRAS 18460-0151 and IRAS 18596+0315. As the CO line emission is ubiquitous in the Galactic plane, the confirmed detections have met strict criteria to consider these cases as confirmed detections. The velocity components associated to the WFs are ∼ 40 km s −1 wide, centered at the star velocity, present only at the star position, and detected in the four observed transitions, the CO and 13 CO J = 1 → 0 and 2 → 1 lines. A preliminary study, based on line ratios, indicates that this molecular component has a high opacity, and a very low 12 C/ 13 C isotopic ratio.
Water fountain stars (WFs) are evolved objects whose main feature is a highly widespread emission in the 22 GHz water maser line (Imai 2007) . When observed through inteferometers, multiple components in the water spectra show clear bipolarity and, in some cases, grows up to 500 km s −1 (Gómez et al. 2011 ). This emission is thought to be associated to bipolar outflows emerging from the circumstellar envelopes (CSE); therefore, we are probably seeing in these objects the first stages when the nebulae morphologies changes from spherical to bipolar. Almost nothing is known about the CSE present in WFs. Until this work, the only case studied is IRAS 16342-3814, where Imai et al. (2009) and He et al. (2008) ) reported the detection of CO emission. Their findings are compatible with a spherical wind of ∼ 20 km s −1 , and a mass loss rate of about 10 −5 M yr −1 . Using the 30m radio telescope at Pico Veleta, we surveyed of all the WFs visible from the site; the aim of the survey is to provide a first statistics about the detectability of CO in these sources, and proceed to analyze the positive cases. The observations were carried out in two different runs in 2009 and 2010, using the EMIR receiver and the VESPA autocorrelator. The J = 2 → 1 and 1 → 0 lines of CO and 13 CO have been observed. As the low-J CO transitions are dominated by Galactic general emission, we implemented a 5-points strategy, which consisted in the observation towards the star position, and towards four points, N, S, E and W, 24 apart.
Emission in eight out of 10 sources have been detected. However, two cases are reported as having line emission associated to the WFs: IRAS 18460+0151 and IRAS 18596+0315. Theses sources show velocity components present only at the star position, in three or four of the observed lines, and centered at the star velocity. Provided the unusual linewidths of these components, ∼ 40 km s −1 , we think that these CO and 13 CO emission arise from the CSEs of the referred sources.
CO in water fountains
In Figs. 1 and 2 , the CO and 13 CO J = 2 → 1 spectra of the positive cases are depicted. Upper panels show the spectra towards the stars (grey) and the average of the outside positions. The bottom spectra show the difference, e.g. the star spectrum subtracted from the outside ones. The wide components are clearly noted.
We have performed a LVG analysis, and derived in both cases a very high opacity of the CO, a kinetic temperature above 50 K, and a very low 12 C/ 13 C isotopic ratio, consistent with the evolutionary status of these objects. Computation of the mass losses provides values > 10 −5 M yr −1 . These results encourage new searches using more sensitive observations and higher angular resolutions. Another natural follow up to these results is also to start a study of other chemical compounds, as well as the search for other, undiscovered WFs.
